In this paper, we examine the Global Game Jam Theme and the reaction of the 'jammers' to the release. The Theme is one of the main drivers for creative aspect of the Game Jam, it sets the tone of the games that are developed at the Jam. This paper introduces an experiment which uses 'sentiment analysis' to gauge the positive or negative reaction to the theme over the last 7 years of the Global Game Jam. The results of this study show that the 2012 theme had the the highest sentiment. Finally, we suggest that the 'sentiment analysis' or 'context analysis' could be used to gather data sets for other studies such as development practices.
INTRODUCTION
The Global Game Jam is the largest on site game jam in the World. In 2016 there were 632 Jam sites located in 93 counties with 36,172 attendees [11] .
The Global Game Jam has a common theme which is shared by every location taking part. This theme is one of the main drivers for the creative process in the Global Game Jam (GGJ). The release of this, is much anticipated by the participants of the Jam (jammers) and is the main focus of the opening presentation of each Jam site.
The theme can be a concrete statement, a phrase, an abstract concept or even a sound. It would be interesting to study the reaction to the release of this theme since the inception of the Global Game Jam and to track changes in attitude or opinion during the course of the game jam.
GLOBAL GAME JAM THEME
One of the unique elements of the Global Game Jam is the use of a central theme which is shared Globally with every site. This is released by each site at 5pm local time and it often triggers excitement or surprise with the jammers. Once the theme has been released the jammers start researching the theme and some sites even include pitching in the schedule for the site, for example at the Scottish Game Jam -Glasgow [19] , a pitch session is scheduled 30 minutes after the release of the theme. This theme is the main design constraint of the Global Game Jam and most of the games produced over the 48-hour period will be related to the theme in some manner, either from a mechanical or thematic point of view. Given the importance of the theme it would be useful to track how people feel about it. This would allow the Global Game Jam to decide what type of theme is more popular and also track over time how well the theme is 'received'
The theme is decided by a committee of academics & industry professionals from different nationalities and backgrounds. The theme is usually discussed months before the start of the Global Game Jam, using tools such as Basecamp or Slack. In 2012 the main three topics of discussion was ideas for the theme, the nature and role of the theme and the essence of the Global Game Jam [13] . Since 2009 the Global Game Jam theme has been one of the following [12] As you can see, the theme has primarily been released in statement form or as a word. 2012 & 2013 are the only exceptions to this, the themes from these years where delivered as an image (see figure 1 ) or an audio file retrospectively.
The theme has the effect of constraining creativity which means that the jammers have a jumping off point to start the ideation process.
SENTIMENT ANALYSIS
Sentiment analysis (SA) is sometimes called "opinion mining", and it refers typically to the gathering of information that people write in social software platforms, and the statistical categorisation of that data according to the emotions or attitudes expressed.
The result is most simply seen as a relative proportion of sentiments expressed in the data that were either positive or negative (that is, approving or disapproving); or neither (neutral). The basic idea is a simple one, and sentiments can be judged by anybody reading the test, who knows the language and culture of the writers. The intention of the idea is usually to analyse large quantities of data however, to exploit the data that is now freely available on the internet. Data analysis gains accuracy if the quantities are large, which is why there is such interest these days for "big data." But it is expensive for human readers to do so much reading, and so researchers look for ways to write software that can do the job automatically.
The toolchain of software technologies that researchers deploy thus stretches from data gathering (using web-crawlers) to data caching and analysis, by means of natural language tools, and often with software that learns to categorise as it goes. The sources on the internet that are used can include forum comments, mailing lists and blogs; but a very important source is that form of blogging known as microblogging, where the messages are very short and to the point.
SA can be done by mining twitter feeds, and commonly is [2, 3, 8, 20] , because Twitter is the most popular and famous microblogging service today.
The applications of SA are already wide and varied, even though it is still a new technology. Mining tweets, that have included geographical positioning information, has been used to identify local neighbourhoods and communities in New York City [7] .
SA has been used to predict stock market price movements based on global mood swings, as expressed in twitter sentiments [4, 5, 6 14] and other blogs, including the specialist "stocktwits" microblog [15] .
SA has been used in other spheres also, including politics [10] , where it aims to predict the outcome of elections to office; and in market research, where it is used to detect how well a company is serving its customers. One example of this is in the airline industry, where market researchers have sought to detect how customers feel about the services that an airline provides to them [21] . In this case, an ensemble of different machine learning (ML) algorithms were applied to a twitter dataset from an airline, and found to be better together than any individual method on its own.
SA can use ML and semantic analysis to refine the accuracy of sentiments observed (as otherwise there is a lot of "noise" in the data from twitter) [9] . These techniques often use information that is sometimes present, such as emoticons, to inform the learning algorithms. They can then generalise to many more tweets (or entries without emoticons) once they have learned the emotional significance of key words in the texts. It is also possible to train the tweet-mining algorithms without providing them with any categorical information beforehand, but by using unsupervised learning techniques [16] .
An important source of information about sentiments is in the meanings of the words used, and this linguistic knowledge can be included in an algorithm to enable it to understand more about the grammatical constructions and the lexicon of the language, and so achieve higher accuracy of sentiment recognition [18] .
Machine learning algorithms have been applied especially for purposes of prediction, such as to the aforementioned application of the stock market, where recent historical data about prices can be very useful to estimate where the stock prices are going to go next [17] .
Our method was mostly manual, and experimental, with a little support from software to use the Alchemy Sentiment API via some Javascript code. We explored two questions in our analysis: did jammers prefer some types of theme? and how did their sentiments in general change over the course of the game jam weekend?
METHODS
It is possible in Twitter to search for tweets with keywords, and with certain "hash-tags". This can be done by software, using the Twitter API, or it can be done manually, on a searching webpage on the Twitter website. As the Global Game Jam uses a different hashtag every year, we can more easily search manually for tweets relevant to that Jam.
We carried out a Twitter Search using the 'theme' as the keyword or the years theme (e.g. deception) with the following hashtags #ggj10 #ggj11 #ggj12 #ggj13 #ggj14 #ggj15 #ggj16. This captured tweets from the last 7 years of the Global Game Jam, we also attempted to capture tweets from around the same date of the game jam that year, this had the impact of garnering the most immediate reactions to the theme.
As motioned previously, we could have used the Twitter API to carry out a search and then capture the data in JSON format, unfortunately the restrictions of the API meant that only Tweets form the last 7 days could be retrieved. This obviously had implications for data captured from previous game jams. This left two options, 'web scraping' search results or manual collection of tweets, because of the questionable legality of scraping it was decided to carry out manual data collection of tweet. We limited the number of tweets collected to reduce the amount of analysis required, in total 140 tweets where collected from the last 7 years of the Jam. It also should be noted that searching for the 'theme' keyword for the 2010 only provided a limited number of results, it was decided to carry out another search using keyword of 'deception'.
Figure 1. image of Ouroboros
The text of these tweets where then used as input to a Node.js server application which used the Alchemy API [1] to measure sentiment of the tweet. The Alchemy API uses 'deep learning' to carry out natural language processing in order to extract meta-data from content. We specifically used the sentiment analysis API from Alchemy which identifies positive/negative sentiments in the body of a given text or webpage.
The application returns back a type of sentiments which is the polarity: "positive", "negative", or "neutral" and a score where positive is greater than 0, negative is less than 0 and neutral is equal to 0. The data returned from our application is then merged with the original tweets so we can also analysis the context of the tweet. Once we collected the results from the sentiment analysis, the number of positive, negative and neutral sentiments ere counted. This is then used to gauge overall sentiment for that year's theme or the polarity of theme.
INITIAL RESULTS & DISCUSSION
After we collected the sentiment analysis data we then calculated the polarity and net polarity for each year.
We found that the 2012 theme of Ouroboros had the most positive sentiment with over 70% of the tweets marked as positive by our software.
This positive sentiment for this theme could be explained by the more abstract nature of the concept that required the jammers to carry out active more research than normal. It could also mean that a theme delivered as an image could be more engaging than our mediums such as text.
It should also be noted that the 2016 theme has the least negative sentiment, it is not immediately clear why this is the case. It could be that the theme of 'ritual' is an easily identifiable word that most people could understand quite readily, which made the brainstorming process a bit easier for the jammers.
When we analyse the net polarity for each year, it was found that 2012 and 2016 both had the highest value for net polarity while 2013 and 2014 had the lowest value for net polarity. Again this seems to confirm that Jammers reacted more positively to the 2012 theme. Additional data would be require in order to carry out a proper analysis between 2012 and 2016 dates.
We omitted results from the 2010 theme as noted previously we received a limited amount of results when we used the keyword 'theme' for the search. When a search is carried out using 'deception' (the theme for that year), we received enough results to make analysis possible. It was found that 60% of tweets gathered were positive and 30% were negative for that year. 
CONCLUSION
Sentiment analysis is an excellent tool to gain insight into how a person feels about a topic or a concept. As the Global Game Jam is one of the largest game jam events in the world and there is a high volume of social media usage, then it makes sense to apply sentiment analysis to the theme or other aspects of the Game Jam. This analysis would allow Jam Organisers to see how their site is reacting and also can be used as additional data for the GGJ Theme Committee to discuss the impact of theme.
There could potentially be some issues in using sentiment analysis, as it only gives you an indication of the overall sentiment of the content. It doesn't give you a fine grained detail on each individual components in the content. This means we can only tell if the person is generally positive and in the case of the game jam this could mean they are enjoying the work that they are doing during the Jam. We would need to do further context analysis to figure out the finer detail of the jammers attitudes to the theme.
One of the attractive aspect of sentiment analysis is the lack of intrusion on the experience of the jammers & jam organisers, other methods of gathering information from the jammers require some sort of intervention by the researcher or require active participation by the jammers.
FURTHER WORK
Since this was preliminary work it would be useful to increase the quantity of Tweets retrieved to validate the methodology explained in this paper. The sentiment analysis data could also be compared to the results from the annual Global Game Jam survey.
As mentioned in the conclusion we only have a high level measurement of the sentiment, we could bring in context analysis to measure sentiment about actual concepts in the theme. If context analysis is used we could also capture sentiment about other concepts such as development practices, feelings about the games being created and also basic feedback about the Jam sites.
It would be interesting to deploy the study to find out how jammers attitude to the theme changes over time. We could study a site such as Hawaii which is the last location to receive the theme, jammers at this site can tweet without any fears of spoiling the theme for others. This would allow us to measure in 'real time' how a site is reacting to the theme.
